I. INTRODUCTION
The unique similarity between the lanthanides and calcium in terms of size and the coordination preference for higher coordination numbers, the former has been used as probes in biochemical reactions and for structural studies of biomolecule compounds involving Ca(II) [1] [2] [3] [4] .The paramagnetic nature and the presence of 4f electrons have given lanthanide ions properties which can be utilized as an absorption spectral probe. Lanthanides are also finding selective applications in sol gel [5] process, which is found to be one of the most effective and extensively used methods for generation of multicompound novel materials like metal oxide and thin films. Recently, there has been renewed interest in the absorption of 4f-4f transitions and their intensity analysis to probe the finer details of structure in lanthanide complexes. Misra et al [6] , made a detail studies on the interaction of Pr(III) and Nd(III) with β-diketones and Corresponding author: Prof. N. Rajmuhon Singh E-mail:rajmuhon@yahoo.co.in, Mobile:+91 9436080780, Fax: 0385-2435145 diols using the comparative absorption spectrophotometry and reported a relation between the magnitude and variation of intensity parameters and structural and compositional changes in these complexes. David et al [7, 8] have also used the electric dipole intensity and variation in the spectral parameters to explore the interaction between the Pr(III) and Nd(III) with glutathione. Only a few references are available on lanthanide-organic metabolite interactions [9] and studies on lanthanide-nucleic acid interaction are still fewer [10, 11] . No attempt has been made to explore the relative and preferential binding capability of different binding sites of uracil in presence of hard metal Pr(III) and soft metal Zn(II). We thought it worthwhile to utilize absorption difference and comparative absorption spectrophotometry along with variation and magnitude of various spectral parameters to explore the simultaneous coordination of Pr(III) and Zn(II) to uracil. Zn(II), an endogeneous metal occur intracellularly and is known to form very stable complex in vivo. So, Zn(II) may involve heterobimetallic simultaneous complexation with uracil.
In the present study, the interaction of uracil with Pr(III) in presence and absence of Zn(II) is followed by selecting different aquated organic solvents and the corresponding changes in oscillator strengths of different 4f-4f bands and experimentally determined Judd-Ofelt intensity (T λ ) parameters are correlated with the binding of uracil. We also manifested particular interest in the effect of different solvent media on the relatively sharp absorption bands seen in the 400-620 nm regions.
II. MATERIALS AND METHODS
Pr(NO 3 ) 3 . 6H 2 O (99% purity) from CDH, Mumbai, Zn(II) nitrate (Aldrich USA) and uracil of G R grade from SRL India, were used without further purification. The solvents used were CH 3 CN, CH 3 OH, DMF and Dioxane of A.R. grade from E.Merk.
The absorption spectral data are recorded on Perkin Elmer Lambda -35 UV-Vis Spectrometer equipped with a device for kinetic and high resolution spectral analysis. The concentrations of Pr(III) and Uracil and Zn(II) were maintained at 0.01 mol L -1 and spectral analysis were carried out by using different solvents. The temperature of all observations was maintained by using Perkin Elmer PTP1 Peltier -temperature system.
III. THEORETICAL METHODS
Judd-Ofelt [12, 13] 4f-4f transition arise principally from forced electric dipole mechanism. Thus the electric dipole oscillator strength (P) is expressed as the product of T λ parameters and appropriate transition matrix element U (λ) at frequency of transition J→ J'.
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(1) The Judd-Ofelt intensity parameters are empirical, yet these show high sensitivity towards even minor changes in the coordination environment and symmetry of the molecule. [14] . These parameters have been widely used in the structure elucidation of lanthanoid coordination compounds in solution.
The energy of 4f-4f transitions comprises of two main components : coulombic (represented by inter-electronic repulsion F k , Slater Condon) and spin-orbit (Lande-ξ 4f ) components. The complexation of lanthanoids bring about lowering of nephelauxetic effect represented by nephelauxetic ratio ( β ) :
Bonding (b) and percent covalency parameter (δ) which are related to nephelauxetic ratio (β) are also used to describe the structural features of lanthanoid complexes. The significance and evaluation of these (Fk, β , δ, Ek,ξ4f and b) parameters have been discussed in our earlier papers [15, 16] .
IV. RESULTS AND DISCUSSIONS
From fig. 1 , we can see that there is a red shift as uracil is added to Pr(III) and further shift towards longer wavelength is observed on addition of Zn(II). Table 1 shows the variation of the magnitude of energy interaction parameters like slator-Condon(F k ), spin-orbit coupling constant (ξ 4F ), Racah parameters (E k ), nephelauxetic ratio (β), bonding parameter (b 1/2 ) and covalency parameter (δ ) for Pr(III) and Pr(III):uracil and) in different solvents. The binding of Uracil to Pr(III) brings about changes in energies of various 4f-4f bands which causes the degree of lowering in the energy interaction parameters like Slator-Condon and inter-electronic repulsion parameters, which lead to nephelauxetic effect. The data in Table 1 shows that significant lowering of these parameters takes place in complexes as compared to the values for aquo ions indicating the expansion of the central metal ion orbital on complexation. Lowering of these parameters become more significant when Zn(II) is added to binary mixtures of Pr(III) and uracil ( Table 3 ) . The positive values of b 1/2 indicates some covalent character in metal-ligand bond. The small value and small variation of it suggests that the 4f-orbitals are very slightly involved in the interaction of Uracil to Pr(III).
Since lanthanides are hard metal ions in the pearson classification scheme [17] they are preferentially attracted towards hard donor sites life oxygen atoms. This implies that interaction of Pr(III) with uracil is generally predominant with the carbonyl group of uracil. Hence the bonding between Pr(III) and uracil is basically electrostatic in nature as indicated by the absolute values of nephelauxetic effect (β), covalency (δ) and bonding parameters (b 1/2 ) thereby suggesting the mode of binding of uracil to Pr(III) involves predominantly ionic modes [18] . The absolute values of oscillator strengths and Judd-Ofelt intensity (T λ ) parameters are determined under different experimental conditions for the interaction Pr(III) and uracil ( Table 2 ). This clearly shows a significant change in the oscillator strengths of 4f-4f bands, when Pr(III) interacts with uracil in the solution. Comparative absorption spectra of Pr(III); Pr(III)-uracil and Pr(III):uracil:Zn(II) in DMF (Fig. 1) clearly show that the addition of uracil to Pr(III) results in significant enhancement in the oscillator strengths of different 4f-4f transitions. We also observe noticeable increase in the magnitude of Judd-Ofelt parameters suggesting the binding of the uracil to Pr(III) in solution. This intensification of 4f-4f bands became more prominent when Zn(II) was added to the binary mixture of Pr(III) and uracil (Table 4 ). This clearly suggested that heterobimetallic interaction of uracil was much stronger than binary complexation of uracil. Therefore, we can say that different metal bindings are stimulative to each other.
T 2 values appear to be negative which is meaningless. T 4 and T 6 are affected significantly. Both parameters are related to changes in symmetry properties of the complex species. At the same time, the extent of mixing of 4f and 4d orbital also influences T 6 parameter predominantly, while some influence on T 4 can also be extended. Comparative absorption spectra of Pr(III)-uracil in different aquated organic solvents (Fig. 2) clearly suggest the significant role of solvents on complexation. DMF appears to induce the strongest influence on Pr(III)-uracil complexes. The red shift is observed in the energies of all bands. The influence of solvents like methanol and acetonitrile are less on complexation of Pr(III)-uracil. Although we have found red shift in energies of all transitions, the effect is more pronounced in DMF. The red shift is due to the expansion of the metal orbital radius resulting in the decrease of inter-electronic repulsion which leads to the phenomenon of nephelauxetic effect and thus can lead to lowering of coordination number [19] . Table 2 also clearly shows that T 4 and T 6 parameters are effected significantly in the presence of different solvents, suggesting that not only immediate coordination environment of Pr(III), but symmetry of the complex species is also changed dramatically. These changes are considered to be a good evidence for the involvement of uracil in the inner-sphere coordination of Pr(III). Though the ligand environment has a weak influence on the electronic cloud of the Pr(III), the 4f shell is efficiently shielded by the closed 5s and 5p shells. This clearly shows without doubt that the complexation of Pr(III) with uracil in presence and absence of Zn(II), is effected significantly by changes in the nature of solvent. All the results obtained clearly suggest that minor coordination changes in the Pr(III) complexes are caused by the different coordinating sites of uracil, coordination number, denticity, solvent nature and nature of Pr(III)-uracil bond, which do induce significant variation in the intensity of f-f transitions. 
V. CONCLUSIONS
From the above discussion through variation in the magnitude of energy interaction and intensity parameters we can suggest that the heterobimetallic complexation of uracil is more stable than binary mixtures of Pr(III) and uracil. Their kinetic study on simultaneous coordination of uracil with Pr(III) and Zn(II) using 4f-4f transition spectra is going on for next paper.
